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European Patent Office, 
D-80298 Munich, 
GERMANY. 



TO CONTACT WRITER 
TEL: 01926 336111 



Dear Sirs, 

International Patent Application No. PCT/GB 97/02940 
ELTA FANS LIMITED 



With reference to the Official Letter of 31st July 1998, I file herewith in triplicate amended 
pages 3, 4, 7 and 8 to replace those pages as presently on file. 

With reference to paragraphs 1, 2, 6 and 7 of the Official Letter, claim 1 has been amended 
to clarify the shape of the fan blade based upon the passage in the very last paragraph of the 
description, in accordance with the suggestion from the Examiner. It is submitted that the 
amendment made meets the objections of lack of clarity and lack of novelty raised by the 
Examiner and that therefore the new claim 1 is patentable. 

Typographical errors have been corrected on page 3 line 1 (the), page 4 line 5 (deflector) and 
page 4 line 7 (root). 



Yours faithfully, 



B.J.N. Dempster 
WITHERS & ROGERS 



Encs. 



Also at 60 Holly Walk. Leamington Spa, Warwickshire CV32 4JE Telephone: (01926) 336111. Fax: (01926) 335519 
1 Redcliff Street, Bristol BS1 6NP Telephone: (0117) 925 3030, Fax: (0117) 925 3530 
and Whitehall Chambers. 23 Colmore Row, Birmingham B3 2BL Telephone: (0121) 233 2997. Fax: (0121) 236 2607 



preferably increasingly, towards the air delivery end of the rotational axis. 

The invention is not solely applicable to axial flow fans. It has been found 
experimentally to be useful in mixed flow fans. These have generally radially 
extending impeller blades like an axial fan, but the fan is designed so as to 
produce a flow characteristic including generally axial intake but with delivery 
from the fan including a centrifugal or any rate radially directed component. 
This may result from shaping of the hub and/or of the duct in which the blades 
rotate, or by using a shroud which is effectively equal to the duct section in 
which the blades rotate but which is rotatable with the blades. Additionally or 
alternatively the effect may be caused by the shape and/or location of the 
blades. In particular, the blades may have axes which lie in planes generally 
radial of the rotational axis, but which axes are inclined in that plane so as to be 
contained on the surface of an imaginary cone instead of lying in a plane normal 
to the axis of rotation. 

It has been found that with mixed flow fans occurrences happen similar to the 
effect described above in relation to scimitar sickle bladed axial fans, especially 
when the mixed flow fan has a spherical hub and spherical shroud designed to 
accommodate at least adjustable pitch blades, that is to say ones which are 
rotatable about their individual axis to any of a range of positions to give 
different fan characteristic. 

It has been found beneficial when designing such impellers for installations 
requiring either radial or axial airflow discharge that the tip shroud be relatively 
short in the rearward direction so as to allow the main airflow to radially 
expand off the protruding blade tips when the installation allows. That is to say, 
the shroud has an axial length which is less than the developed axial length of 
the tip chord. 
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This flow benefit, when the mixed flow fan is installed in a roof unit, is also 
apparent when the impeller is run in a ducted configuration. However, in the 
latter the same increasing power phenomena at reduced flow as experienced in 
the axial fans is present. This can be overcome by the use of a flat, tapered or 
5 contoured hub deflector ring at the rear of the blade root, with little or no effect 

on the main flow achievement. 



The root of each fan blade may extend substantially to the outer edge of the 
deflector ring. The fan blade may include an extension adjacent to the hub in 
10 the air delivery direction. The extension may be triangular. 

A typical application of the invention is now more particularly described with 
reference to the accompanying drawing wherein the sole figure is a sectional 
elevation view of a mixed flow fan. In the drawing the fan motor may be 
15 provided at the location 10 upstream of the fan, that is to say at the inlet end or 

alternatively at the location 12 which is at the downstream or the delivery end. 
The arrangement includes a fixed duct 14 providing the inlet and a portion 
which is substantially a continuation of the fixed duct but is a rotating shroud 
16. 
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The blades are fixed to a hub structure 18 including a part spherical portion 20 
and an outwardly flared hub deflector ring portion 22. The one curve may fair 
smoothly into the other as shown. The shroud 16 may also be part spherical 
and the centre of curvature of the part spherical area of the shroud and that of 
25 the hub 20 may be common. 

A plurality of blades 24 are provided fixed at each end to the hub and shroud 
respectively. The inner and outer ends are shaped to make a close fit with the 
shroud and with the hub. 
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